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The aim of this study is to read vehicle license plates from surveillance camera images which have
composite degradation. Therefore, we propose methods for improving the image quality in a license
plate reading system. These methods will increase the system’s robustness and efficiency. We also
propose a character recognition method, which will increase adaptability.

For image quality improvement, we first derive a Retinex-based algorithm for composite degraded
images. This algorithm is robust to environmental disturbances, including changes in lighting conditions
caused by license plate lamps. Disturbances are eliminated through support vector regression, which
estimates lighting conditions accurately. Experimentally, the proposed algorithm achieved a recognition
performance that was up to 25% better than the conventional Retinex algorithm by reducing its Halo
side effect in particular.

Secondly, we derive a multi-frame super-resolution algorithm, which efficiently obtains information
from composite degraded images. Using support vector machines, this algorithm can reconstruct lost
information by selecting appropriate pixel intensities. Experimentally, the proposed algorithm achieved
a recognition performance that was up to 32% better than the conventional one by restoring edge
information in particular.

For character recognition, we derive an adaptive convolutional neural network-based method, which
can recognize diversified characters with complicated shapes in composite degraded images. This
method adjusts the resolution of an input image and can control the number of candidates adaptively

using multi-structure convolutional neural networks. Experimentally, the proposed method achieved a



recognition performance that was up to 17% better than the conventional one. This method also
correctly recognizes up to 90% of characters within the first two candidates. Therefore, we can realize a
recognizing system on a practical level.

Finally, we demonstrate that a recognition system composed of our proposed methods can achieve
approximately twice the recognition rate of the conventionally used system at a rough estimate and
reduce the number of vehicles to be investigated to less than 2.4% by enabling hiragana license plate
recognition. Our results clearly demonstrate that by integrating all of our proposed methods, the burden

and expense of vehicle investigation are dramatically reduced.



